Xanthohumol Suppresses Mylip/Idol Gene Expression and Modulates LDLR Abundance and Activity in HepG2 Cells.
Xanthohumol, a prenylated flavonoid found in hops (Humulus lupulus L.), exhibits multiple biological activities such as antiatherosclerosis and hypolipidemic activities. In this study, we aim to investigate the hypocholesterolemic effects and molecular mechanisms of xanthohumol in hepatic cells. We found that xanthohumol (10 and 20 μM) increased the amount of cell-surface low-density lipoprotein receptor (LDLR) from 100.0 ± 2.1% to 115.0 ± 1.3% and 135.2 ± 2.7%, and enhanced the LDL uptake activity from 100.0 ± 0.9% to 139.1 ± 13.2% in HepG2 cells (p < 0.01). The mRNA levels of LDLR, HMGCR, and PCSK9 were not altered. Xanthohumol (20 μM) reduced the expression of inducible degrader of the LDL receptor (Mylip/Idol) mRNA and protein by approximately 45% (p < 0.01), which was reported to be associated with increases of LDLR level. We demonstrated that xanthohumol suppressed hepatic Mylip/Idol expression via counteracting liver X receptor (LXR) activation. The molecular docking results predicted that xanthohumol has a high binding affinity to interact with the LXRα ligand-binding domain, which may result in attenuation of LXRα-induced Mylip/Idol expression. Finally, we demonstrated that the Mylip/Idol expression and LDLR activity were synergistically changed by a combination of xanthohumol and simvastatin treatment. Our findings indicated that xanthohumol may regulate the LXR-Mylip/Idol axis to modulate hepatic LDLR abundance and activity.